The discharge capacity is almost zero. It is the evidence that the Al foam has no contribution in the discharge capacity. Therefore, the charge plateau around 3.9 V represents the oxidation of the electrolyte. Fig. S3 (a) C 1s and (b) Cl 2p core level XPS spectra of pristine and cycled electrodes after the 1 st and the 7 th discharge. The discharge capacity was limited to 1000 mAh/g at a current density of 100 mA/g.
The C 1s XPS spectra in Fig. S3 show that some decomposition products containing ether and carboxylate bonds formed on the surface of graphene electrode after the 1 st discharge. The results also revealed a noticeable contribution from carbonate (-CO 3 ) decomposition product to the C1s spectrum of the graphene electrode after the 7 th discharge. This feature can be correlated with the fact that the Li 2 The data in Table S3 were acquired from GF@Al and SP electrodes at the current density of 100 mA g -1 . The Y Li2O2 values are calculated by using the following equation: Even with a multilayer structure graphene, the calculated Li 2 O 2 thickness is still at a reasonable range.
